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m&mi ] n-WCcfcUii^ti, *X h • T7V4—*sa> • 7*p? 

[H*«3] fulBSM;£1f*°U^- • 7^xi-*K£3fulB^0tii*i 

lRllE7BoT»tt*-e:6ti*BI«^4lclBKOjS*jll£7-r- KMy* • Y>^7i- 

[»#JI7] lulBmm^tt^'JT- • T^^x-^KcfcSMfB^OtiiTJ 
[Hl^TS^ff^iiHclBtE^il:^^- KM^ • -f>*7i-XSB 0 
[ffOT8] Mf3BMS14*°U • T'^iLi-Slc.fcSMBJKBatf] 

Mo 



(3) 



1f3i2 003-534620 



mLTmzj--y i o&mzmf&L3;tcit&!%*m%z£{z&v s mte-wzf& 
mwKmnz^zmxmizmmvmny^-Fj^? • ^>^7i-xgi 

[fS^^I 3] MfBmfug1£*°'J^- • T^ilx-*^ 

[fl*JS14] HUlB-r>^7i-XgM^ X*^X£^t>lf3£lI1 K 
iBtgOMM 7 << - KM >y ^ • yfy $ y x - X=£g 0 

[fi*lI1 5] buIB^>^7x-X^M^ h^y^tffyK • 5>3-fX 
t*v<7 • ziVhn-^^trff^HclBKOM^^^-K/^y^ -^y^y 

MfBiL-+fK J^fyfB'f 7 x-7s^m<7)j!yIBJifF£&tfc; LT\ fuIBJi^^ 



(4) 
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tut. m&mmmmtzz.tiz&v^tzm&TiT&zm&m'i e>\z%m,<o® 
izmmomn7*-F/^<7 •Y>^7i-xm 

[11^311 9] MIBm^Stt^U^- • 7^^x-*K<£3iul37J<Dtli 

tut. mmtm&zmxmi 6iz%m<Dmn7<<- km^ • Y>^7i-xg 

Wo 

7gf 0 

x-£ K^ft^mtuSltTK'J T-kTC4£>'J>& < <h & 2 U-f -Wc £ -pTfltf 
3ff*J11 6tcfB«<DM:t^-KMy? • ^V!?7i-7gl 0 

mztitcmnfaz^fr. mmnmmnimizmwznTmmftSikttztm 

mi 6KfBi6<Dft4M7<- K/fv* -<^7i-XgIo 

[fi*JI2 3] BulBfflMS'tt^'JT-^, Iui3^7^- Ky^>y^7 . 

%M\ztt-?z>y[s-*^^-*mfr^Ts m^miwztt?&m*3i? sn* 
m i 6 tc=BK(D^7 ^ - km ^ 7 i-xm 

[ft 2 5 ] tuiBmmstt^'jT- • t^^x-*^ sptt^s&ig 

»J LTIulBn.-+f O&iitc&fcfe L£ fc&J&g Z tlz£V s fufE^L— +f left* 

So 

[If5RJS2 6] J.-*flz£vmttft. *Xh'77U^>a>-7n 
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[ff 2 8 ] B9IB«»Stt# »J T-Um*, tflKn—tf tc J: y fuiBmSi 

THUMBS 2 6K§B»©«5£7-r-K7*v* . <>^7i-xgl 0 

[11*313 0] B5IBf>27x-7xggli, 'Ja-fX^-rv^^tctiab^ 
• =!VhP-7*^t»fl*JS2 6lcfBttOtt^7-f-K/^y^ • *T 

Huf3a-Wc«t^MlB^>^7x-7sgS©lufBJi^^tHLTv HUlBJSfftc 

[a#jg3 2] iuS3*SEStt<KyT- • z^^ax-^ti x mu7j^7j 
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3 5 ] ituf smfu£1£*° 'J SOIBttM 7 -r - K/ * • f > 



(7) 



^2 00 3-5 3 462 0 



[000 1] 

y\±zL-* ->XxAlcA^I^Tl\ *\,TZ\y\^3.-'?.ftD.-mz'mi-7 ■<- 
[0 0 0 2] 

Z3>tTa.— -^^Mxtf-O • vXxA (computer aided design system) 
JHU ^77<7j/l/'2- H f •l'^7i-X (GUI: graphical user interfac 
e) £&ftU ■Jx^HS^tfy-h-rsCtlc^y, ZL-+m:]>£iL-$ 

K\ 7f7U>'?''^-/l/ (steering wheel) , X^-T^X, ^7Uyh 4 £ 
(pressure-sensitive sphere) EftSttaS^MS (dis 

played environment) ^»-T?.=l>t 0 iL-^tCg^Ttti^ 0 ziy tfn-*^ 
-(^iC^a^XxY^^^/xyK/U^^XOcfe^^SW^i*: (physical m 
anipulandum) lZttt%3.-mz&%mmzfx1&LTmtmm*W%it%o H> 
(Mfc^T*!^* U > bf a - $ izmmt 5YV^7i- Xg»±0!> 

7*y$-—>a>T«u v^-bziy Vu-^<D^t^y*7 i.-xmw.K&V 

[0 0 0 3] 

/*fc«ttJK (tactile) 7*- K/to*fc*fc:L-tffc5*SnTfcy* Ctl 
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, ^-/ufc £©^ 7 x -xMM-if sflK***frr si-fic £ o t 
^p*n^tisw^^4^^c<h^prtgT^^o 1 ja±© : E-*$/i:«*)7 7 

Aicjg^n^c a^*nrc<^> nciiiefc«fcrJ : ifiw*-&fc 

ztz\$^yv^mm?%z\t\z&vim.ftm*Vio 0 Uc*br, uvt o x- 

Rrm*:75>x*h*Sy, Sfctt«ttLTl/>*£#UU ffi©7-r-K/to*£il 
ft LT«B3Wft*J©iR*£i— F Z. t&T*ZZ> 0 
[0 0 0 4] 

«ffl^*#m^cfctt^il?i©7<-K/\^7 • 3>hn-7©n©Bi 

W\ ^©cfc5^gS©^jiHXh*^fc46. Cft6©g«tfjg«#lC£oT» 

^Mrtic«^T-^»©7 , ^^iLi-^^cftic»/sr**«jfflim : ?«is*s^-r 

[0 0 0 5] 
[0 0 0 6] 

mMS14* 0 UT- (EAP) 7^f2l-^^fflLH>^7i- 
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[000 7] 

lc«fcoT*ff*ti«-r^>h*fcttfflSftfflt::Hil^t5n*o 
[0 0 0 8] 

x~$Hi s >T>^7x-x^g±tD[Hlg*Y-;k h77W>ho>hP 
-7, [slfeEtc^ (sphere) % X^-r^X*(OflS©SlftfttCj»Jltfl<lft« 

T> ttUSfc^achtLTtxfclA, *^OT5;it*. MIC E A P7-7fai 
[0009] 

*fSE<DJ3iJ®ilg*8ZHi, *Z h =1 > If a £ iiff £fr3«!S7 -f - K/ W * 
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(EAP) a-+flCj;^<>^7x-X^MM^M^ 
[0 0 10] 

pJi&tts frJWHttx ffiSBHWJu a^fi0iti2jfccl;tf»*<0fli 

[0 0 1 1 ] 

Elffifcfcftf?-* cilery. SH#ic^66Hc**T**5ao 

[0 0 12] 

SI 2*£«J„ 

[0 0 13] 

1 0 0, ^P-y^1 0 2, xVX7V>riII®2 6. fcefct^pfft^gg 1 04^ 
afro *X h=]>t°zL-^li, Sg^^pT^t'J (RAM) , mfrftLmm* 
t'J (ROM) , fc<fctfA/a*l (I/O) «?«N* (H/tW) ££©fft®SE 
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[0 0 14] 

x^b>rij:-«gic»«8*n*. m*.& cm) v mm . v-- 

«^HIT5t7 h • h7^-#7^X (set-top box) 

«LT, n— Wn-fcyb • *v h7-<7£/i:W:5flJB*y h7-^<h#lS 

[0 0 15] 

7I-XSS1 2£ttLTa-Wffl5fBS£ft3* tah - T-JVr-\ 'say 

ML^VRML^^T5777^ B¥$Mff7'Q?^ «*IIj?»«7 > 
p?^Z^«lii7 7 7°Uy-~>3 77X1 2fr6<DA*j£f'JJlU 

&B1 2^7*-* • 7^-K/^^£^T37 7 7° l J>!r-->3 V • 7p?~ 
7^iLTJ:l.\ Z.Z.\iWtf)tdto. 7YVK7X (m) . MS-DOS (ft 
m) s Ma cOS mm) . Linux (jgfflD , Be (jgfflD ft<Sf©^U- 

ttTZo ecu:* a>t2- 9 1 4ti, ^7i-^;u-iL-+f -r>^7i- 

P/>h (graphical environment) £}ff£"r3 i t ) £><h"t3o =l>t:°iL-£te, 
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i/3 y • x-2fc£rj/3:fcte:/nS/-v>> 7*353 "W^'i^ h" (grap 
hical object) &fcl£ "z\y\d!=L — $ • ^-?~Jjl9 V" (computer object) £ 

[0 0 16] 

*ITO&xVX7W£m (lcd, crt, ¥E/\°*;i/&£) . 3#^d-? 
mfiwz "^noM^yv" ftm*£Ltz£iz^ ^n&-h*j--mzm.mz> 0 

m (/\-KxVX^- K^f?\ CD-ROMK7Y7; 7U+->^VUxVX^ 
[0 0 17] 

-r>^7i-xgn 2t*. /U2 otcj;^T=i>t; o iL-^ i 4izmm^n. 

/U2 0(i, Ml 2 thZIVtf zl— ^ 1 At(DmT\mW) <htl^Tl\ £fc 
^^H^Jlcfc^T^, Ml 2lcm±J^«1-^ 0 flUOHj&fliJZH*, iftf7 
^UX&§ffiKJ:-oTMl 2<!:=]>t:a-*1 4©F^lfjn§o 253^1 

v-cD&vKwn&wiz&vffittftztctemzimztiZo jizioimmiz 

Wttfa(D&(DT:\ *7h1 4fc£0-imi 2CDF E m^n<7);£frK J Ml^£& 
§7$5t0^1JLl\ /U2 0liRS2 3 2© c fc5^>U7;l/'Y>^7i 
-X-JiX. i/iJYJU - ^>^7i-7RS-4 2 2 X ZLxM-ttyU . -> ij T 7 ^ 
•MX (USB) , MID I *jL<te%M%lzmU(Dimyn h=Uk M^lWU 
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0 0 3-5 3 4 6 2 0 



[0 0 18] 

/u- T-r^pyp-t-y+^i i o«\ ffitic^si 2<aiEf*F»gte^£tu ssoffe 

(DMM^cD^W^iiffi^pIi^t-^o 7p*y+M 1 oti^Bi 2KP- 
n— £ -i/Xx/xl 4F«g(D^^^^yp-IZ'y^<i:^SiJ(DT<^pypHz'y^T-S 

*c£*i^ 0 z*-e>tc rp-^yuj ili, rata* yp -try +n 1 oamny^ 

-Fl<\V<7*$XZ>Zt. *5<fctfgiI1 2^-t>+t I /OlcH6«*nTL^C: 
i^fel^o ^I^P^P-rry+M 1 Oli, 7 7>-kOJ-7te£(DV7 ^VJLT 7 

£JKl\ SWP«. £61^ yp-tr-y+tl 1 0W\ ■feV+HI^SMXtK Cti 

icfaij-rsci^RraiTSSo p-rt/b-T^pyp-try+M 1 o^ltm 

•fey+t (Immersion Touchsense Processor) J:f if W&~3* — X7-f 

-KM'-y? • ^P-t'yHt/"5feS<> □-i>K<D7Y^pyPt7m$n 
3 0 ^f*P7P-fey+M 1 Ot*. 1 CKDT-r^pyp-tr-y+T- • f-;^ 
7p*v1tfc<fctf/3:fcW::]7P-feytf • f-y^ fccfctf/Sfcttx-f v^/Hl 
^Zfn-byV (DSP) &m*^tsZ£tLT£l\ 
[0 0 19] 

y^p^P-try+M 1 OUu -fc>+M 1 2 3^60fllMSfllU /^20$ 
^L/c*Xh=i>t: a 3L-^ 1 4tcd:y^7l6n*^c^i\ 7*^1-* 1 

xha>ti-^i 4*\ s^^u©eaffl^^>r^p^p-b'y9-i i o 

lc/U2 0^ST^s v^p^p-fe-y+M 1 Ott^^iSSU ifi^U 
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7 3 9, 8 1 1*6^5, 7 3 4, 3 7 3 ^te«fc V s¥«BlC|HK*ftT^«o * 
Ti^P^P-fey+rtc^-rSo n-tiiU • T-f^pyp-fey+f 1 1011 *X 

tf-feV+rl 1 2fe<tWA^S1 1 8fr6-?f*P7P-fe\y+M 1 O^x. 

en^.o ©rw\ 2-fi:iim§7^fn-^ 1 sic 

s *fett#»yw:^TjS4«iaft*ti«o T-r^p^p-fey+ri 1 

* h±tcai7]-r«/ca6073©p-7j;us^tcj5^Tx tyvm^ztemtzz 

ttLT£l\ 

[0 0 2 0] 

i6tc> SB1 2tc»/\-K-i7X7^^6n^c:<i:i:LTJ:l\ MZtts 
^p^y^0£S^II^^f£/\-K'7X7 7 WM^SA\ T^m-*! 8Cf 

[002 1] 

^fcx *XhP>t°iL-£ 1 Alt. fg^b^;u 

<D7J©^/U2 0»ST-5*.T\ TY^pyp-try+M 1 O-^DHESIIS 
T\ 77fii-^1 8fci6S^#ft3C££LTfc<fclA, <£oT, *Zh=l 



(15) 



#^2 0 0 3-5 3 46 20 



CT\ 0Oa.WflB/[/-?$&£ (closed loop effects) ©J:5j5\ ££SS<Z>2j0 
itt4*lCP-*;U-T-r^P^P-feyWc«*:y*!l»*tls MyU-^* (open 
loop effects) <rj<£5&, f6a>a£O)*K0£* 14*7. htc «fc y f&HHstisc £ 

[0 0 2 2] 

RAMfi«fct5/SfcttROMfl!)J:aft, P-7J;U • V 1 12l4gfl12F»g 

(D^-r^pyp-tr^+ti i oiz&mimmzti. ^-ctnyn-tvvi i o^o 

•*Py?1 2 4^7^P^P4i7f1 1 0 icSffizMiTx 7hxhH>tfiL- 
£1 4^>Xr^P'^1 0 2 trnmnstm?-* (timing data) 

[0 0 2 3] 

'^110 (SfcttfcXM 4) £4« 0 tt*£«aj«fcA&fcBLfc-fe:/1J 

□ #7»ay-^ ft^-fev+r, jSJt-trV+r, Mlf-fev+f, 

v\ £fd4»TOD*>+rt>teffl£ft53o =yit#fc:mn®«J:5U:ffitWJ8:-fe 

W>^7i-X1 1 4ti\ -fe> '+HI#£7 W '^PTrp-fey+M 1 ofc<fctf/ 

ttLT£l\ 

[0 0 2 4] 

Z^zlI—SM 814, 7^f^pyp-b7^1 1 0fc<fctf/£fct4*Xh=iy 

ti o iL-^i 4^e©^icfS»LT> nft, mm, $9>*rcimwoM(D& 

#fcti*&MTZ 0 &91 2(4, SSI 2 ±lc;rj 
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MKSfco 7^fn-^it mzmmt^mn^t^j^- (eap) t-^o 
mmmz^-c<7nya-tyt); as i c^ozivha-^^e^en^^tc 

*v ^zKyUT'^iLX-*, pTiM&ET'^iLX-*, ME/7j<E7^f2 
x-£ N VU/<H\ Xt°-^#^=l<;k JEmz^iLX-^ Jtv^y-T 

T-r^p^n-tz^+ti 1 o^F^cffituz&^ft, T-r^pyp-t-y+ti 1 o 

;U7^-p^^S (DAC) % Ti-nfTi/Z (ADC) x ifccfclfltitf) 
[0 0 2 5] 

Tzzttfuzzo %tc, mmmrj:mmt)\ mzifv<<y : m&z>iz&zt5&TS 

lis WVsfc OZlfVfo. =%%LfrZmiRtZZt£LZ£<. x> 

cfc o zm&ftZ Z.t.ii LT<f:l\ 
[0 0 2 6] 
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J:a^A^gSlc^ x Tjt^x ^<7/K X^>y^ X?P-/U • *<-/k / 

-*>htLT$z.<=>n% a immz, nmzmwi 2timm(DnMfrtt\i* 

RmLtcMMZmWl 2lz£Vftmi5£mmLTfr5. 7^fii-^1 8£ 

mm-rzMz&^Ktitizfemu zrcimshmzfemtzztftTZZo 

[0 0 2 7] 

^-C3X, ^7f/\"'yK £tc^p>hP-5 (spherical controller) % 7^r> 
VyPXTisls -f>*-*«y h£7ctt*'y h7-?=lVtfiL-£ (i^lfWe 

b-Tv raso ) ©^i^aiR-rsfctticM^ns/wK^yuK- u^e-k 

p>hP-;l/^S7b\ ccic|B«*ti*««7-r-Ky^^ • □ K 
8fr6<7)*j«\ SSI 2(7)tfft N fc«J:tf/g:fcU\ ^a^Xr^^ 

[0 0 2 8] 

am^tt^'jy'- (eap) it. &^mm<omm.m. mm®. mmx^« 
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[0 0 2 9] 
[0 0 3 0] 

*©3K0*t*tt^ itttcBf^^bfi^ craksasHs^) b<*x Sp n a s^> 

[003 1] 

£s 0 40(Dfiii<t^> viw <(*y#v*- (<<*>tf i J*—&mm£to (io 

nic polymer metal composite) */cl*IPMC) N Wn&tfiJ^-, fe^tfUfCftJ 
mt^J^- (electrorestrictive polymer) T£3 0 £*ie><D®I<7) E A PCDd 

Ut^(D3SMtcfcLNTJ; i ;M<h^U5^o EAP«36©*SU\ "Electr 
oactive Polymer Actuators and Devices" , SPIE Vol.3669, 19990SPIE Con 
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f. (D "High-field electrostriction of elastomeric polymer dielectrics for 
actuator " (Kombluhb) "Electro-mechanics of iono-elastic beams as 
electrical ly-control lable artificial muscles" (M. Shahinpoor) x CD "Poly 
mer Electrolyte Actuator with Gold Electrodes" (K.Oguro) x fccfctf "Micr 
ogripper design using " (R. Lumia) iCfBiBllrtlTVSo 
[0 0 3 2] 

softsicS^ri^o im.mmmzm.^nm^m.rs.fD^ ii^u?- (ei 

ectrostrictive polymer) 
[0 0 3 3] 

mmmm y ■?-towm&*5&tfi&&»# y 2 o©«si«:#8i l 

53o BI«tt<KUT-W:HliWc, R*tt#yT-*Mfc»/u7£2o©#Wtt (fc 
«fct/RlSi14 (compliant) ) c7)®&frS£5+t> K-T -y^«l3fi*LTl^o 

s ctucfcyfr&yott* tftus, •^w^ttt, z<D%.mt so 

[0 0 3 4] 

0)*ti-XU\Zs (molecular chain) ^Ulc£tt*33^W14jb N 6?gSS 

mtt (paraelectric) 'VdDSJBT'fc*,, Cft5tttt<D 1 O©0J#, Q.M.Zhangb 

tcct y M»*ftfc*?# n/cS^e- y 7>77iki h y 7/i/*nx^ u 

> (electron-irradiated polyvinel idene f luoride-trif luoroethylene) (P(V 
DF-TrFE) H/Ky "7— "c?£y x "Electroactive Polymer Actuators and Devices 
" % SPIE Vo 1 . 3669> 1999CDSPIE Conf.0 "Electromechanical Behavior of E 
lectroactive P(VDF-TrFE) Copolymers" KIEtESftTl^-So P(VDF-TrFE) W\ 
3**i*£#?iSlc**l/^ 1 0%cfcy**^) v i*/l/=*r-ffi£ 

(j /cm 3) % m^wmmwm mnm *m 0 z<o<7 = 7*<oimffl&&) 

EHz^S^X (piezoceramics) (PZT) ^MMMWMU (magnetorestrictive 
material) ^jaASx^U^-ffifi^rciJ^H^enTl^o LfcibbT 
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*58EtelB«*ft*<fc5U:* P(VDF-TrFE)tt. -tzVS/><?&£7j£F*gSL/c, litf 
[0 0 3 5] 

e a p unit L Wf L tf, il#© # >J U *tltt C ft 6 SSf S HI 

>r->iVffliLT, EAPHU (#lCP(VDF-TrFE)) It. fia50)ttfll*^B 
SSJSs JSl^^Bff^ 27 X £71- Xylite OBttaB<fctfttlH#tt) x 
s ««*5<fc^K«j«figO^ Httttffi^K*m:aXK ib8WMT*fcl^«it 
[0 0 3 6] 

[0 0 3 7] 

?(D/mw<D "ju^iuy imi&mztioZo mxm2a^ % ^eap 

f«fc3ic^fie*ti3s 0 zmt\ PMcmm^tcit. m^.it^ti-^ymmiz 
zzy-y hv •> ^fliigTHsnfc* u t-k «t o raflwrft? *„ ftfr y £H 2 

b©™BTC^T«fc3te, ^MY*>Uicfc37j«Dtf>o< y Lfcft* (draggi 
ng) *SWfflLTs X h7^ft 2 0 2OTErt©lMftf^!Fft53o fitffcf- 
A (beam) M\ 0J3.tf2«Sl8tCttll?-£ I E M- P t $jjH!>itCJ:?ft, Hz 

[0 0 3 8] 



(21) 
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0 6 a, T»2 0 6 b, *f?aWI2 0 6 c ZttZtt U £tl6te*PPft 
&^S14faPTfFb*ia3o 2O0x5XhTil (elastomer layer) 2 0 8tt 
s CtieW^OCfcMLTl^o ££P2 0 9lCj;tl;^ft3lf-A2 0 4iI*i 

* (*RBW«£S*6LT*J<) o ffiOiWJ?t> ?>K^y 
C£U:j:»Js ftJfilft<O^^E«Wftt4*i^©^^*47l*c«h3tj«7?*So 
[0 0 3 9] 

SIS (4£|rJ) lZgBLoZz/V>#2 1 0©#HaH?»So C(7)«0T*t44O<7) 
1S2 1 1jb%**U l7Xh? - v'J>#JI2 0 7±KfcSLT^5 0 ffi<0 2 

[0 0 4 0] 

SUffi* : 0 2 eW\ RTJ3l14<D£3»i2 1 3tCEii*tlTl^V7 r-^S§« 

tt2 1 2^t?ffiii^-r= ij§m#2 1 21*, 0y*.tf££P2 1 4ic^-rux±o5 

EP2 1 5iC/W«l:atcSI«f*Off*ttra^H:ffi(6*n*„ 
[0 04 1] 

tt^iRj©»* : m 2 ft*. gm^>';v^2 1 6fcKgjbw C 2o®;#y7-ji 

8tcfc^T^6tiTfct», »if^'r*sfi*pia2 2 oit*<DmztiLWLTteVs m 
mtvmxmftztto *©e«si:*«i*iRioft**ftB]2 1 9ic<fcy^r» 

[0 0 4 2] 
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[0 0 4 3] 

S*5IWOftliKSii©IIJfifiiJ(cfc^TJ5(Ttz:fBiB*nTt^o 
[0044] 

WTOilJWWlCfc^TEKS tl* E A P T<7 =f- =l X-* «\ 77-A^i7fe 

<< o p y □ -tr y tr tc J; y sjffli* n* * tdt * x h □ > tr a - * # e&t 7 ^fn 

[0 0 4 5] 

0 3W\ *^THfflL-5^0^7x-X1 2©1 O©0lJ£;jVtEIT£3o 
77X^12 5 0^ ZL-+f'tCd:U¥®^2 0(DSSJt ( x fifc^tf y 14) p«g 
T»»*-B:6tl*ttfl:2 5 2*j#-Ss *X hH>ea-*fcffltPfl* % fllAtf* 
/Tx^nfc? 7 7^1/31*1 (graphical environment) ftcr>t)-V MiLWCDftl'ffl 

-;U2 5 414, a-lfic*-r-yu*lHilEt'*ctlc<fc«^Jnwa:A**47l«c 

[0 0 4 6] 

?77s»J2 5 OlzzHJlLT. «Jlt7-f- KMV *© 3 0©-flSW&fl2it# 
fBK*n*6\ fft©^tRTffir*y, fft<&ttg7-r-K/W*i£a (v^-rx 
x-rv** h7-y^#-/k Xf7'J>^'^-/k 777hy7«-t^- 
• A°u/ K (laptop sensor pad) ) i^tcHfig^^c^^ LT&cfclA, 300 
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[0 0 4 7] 

253o #*>ttlC7-f-K/W*«\ «*©£$Te4;l*2:£tfTS*o 03 a 

*>tcn&, sfcti^pasp** U7y>?\ rcto^wft^) «ST*ne^*ti5^ 

[0 0 4 8] 

^fiT'^^n^o #Jtlw:\ H^w^K-r^EAPz^^ax-^ii, # 

2 5 6 aflDffljBJb^^V^ffLSI^-rSCt^TOTaBSo Eftfc<fcy % 
tf*>tts X*u Y*lu Sfc^2^0EAP7 7 ^5 1 iLX-^^fflLTi^l4(C} / n v 

b0|JiyHA/W*SP»i:aitLT»»*'a:6n«C<!:tLd*o fllAtf* ST 
«fc 5 KnV 2 5 8 14/1?* > 2 5 6 b KM?" £ C <b t LT J: < > ft 

[0 0 4 9] 
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m 3 c im<D$z >nmmo±mm-?&2>o z. z. MiEAPif262 

&E AP«?2 6 2te, z$4±T«Jtc±Tl^K?Hd:eti^JI«?:A^RrigT^U 
[0 0 5 0] 

ttXDMm 7 < - KM (D-m & ff;itfc)\ 11147^— K/^y^TS'So £ ft 

ffl'r^ilitCcfcoT^ttpT^T^^o HI4ate, EAP7^fil-^ML 
fcl^i-*! (shaker) 2 7 0^U £ CKftfiMtt, EAP*§>if*2 7 2 

TS^c *lK]»«2 7 4ti\ 5/x-*^A73*n^<i:, EAP7^fiI- 

bftTi^^offi#±Kittt7D££ c©J:d&7-f-K/tv*W\ x"7 

[005 1] 

E4btt, AP7^fn-^2 8 O^To 7^fii-^2 8 

014, :^U®£dU:ffM£ft3E APf?§?2 8 2£^, iWt 112 8 4 

S/a>£WT3£T^ilM<h[W]$iK. EAPZ^ai-SKJnTLbftT 7 ?? 1 
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[0 0 5 2] 

E4c«\ 3O0)IiM1, M2, M3*$(Jj||->i-*'t^a-;l/2 9 
l££;2fftfcEAP7 , **:LX-*«li§ft:2 
9 2lC^*n N 7**:iX-*li04a<hH«a>«irr£*o &E 

APfltsttd, jittstt (x, yfccfco-z) ra-^T^iRimbn, na-r^tt 

TW\ Mfifc t fct>T<7^iLX-^tc«2ocDeiJg<D^^6n, SfcteSft 
[0 0 5 3] 

, 7^3 0 0(^)I{*3 0 2fft lSiB*l»<ttit©±ffi»^ft) 

^ep 3 o 4 fciMs 306 ic^-r±Taft^^-r 0 IH^tl^ct: O IC X EAP 

C f tctblzMf 6ft3 Z. £ t L 3 * 0 
[0 0 5 4] 

in 5 bits *<yx(Dmmmfo3 1 4^rcit^(D±iz^xe>ntc. 1 j-x±©ri 

ijMM®3 2 2^<J7->X3 2 0^fvrS7*5o ££KE A P7^fH-^ 
#3 2 2tSi*3 2 4©Sy©gP»i**eLT^ft«;pr^<!:LT<*:l\ 

s SMic^ar^^rdifflffl^fis^-r^EAP^^^ix-^jb^s 22^ 

[0 0 5 5] 
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l**©£ffi*ft*ai#£fft0SPtt3 2 2taiLTBftRTflia, 7^3 3 0£ 
StH7J5*. RT»g|J»3 2 2i:«tt-r*i-1fO#Ot>6W:, *©gp»tf, #J 

3 2 2MWfn, ^fcti^gP^CUy^— ->*JtO^-a)E A PT<7? 

[0 0 5 6] 

HI 5 d 14, ££P 3 4 6 ic^T £ 3 £5£ V ©Iftg^ 3 4 4 tcfct LTf$»Rjf£& 
^ lff*:<7)±SBSB»3 4 2^t?-7^X3 4O^r0T*«y. ±SPgP»3 4 2tt 

^W*S»^««U*-&^o t:>v-^/c:M(D/c^0^S]^3 4 2 ^a;- 

3 4 4 1 5 c <h <h lt J; y „ m* a** 342 ahs©* 

[0 0 5 7] 

7Tt3 0 ffllAWf, meteor £5^ tf-yUfE»SPn D n 3 5 0 tiSdctt (sphere) 
*fctt#-/U2 5 2, XP-7354, YP-7356, XHz>+t3 5 8 s Y-fe 
>+t3 6 0, X EAP7U-4 : 362, Y EAP7U-+3 6 4, 
b-tW^Hffl3 6 6^to tf-/U3 5 2liRtt«P-5 3 5 4 33 
<fctf3 5 6l<:SLTIs]e-r* m^itf-MzMLZ /U-.*£Tim 

*n/cm3©p-73&ffifflLTs □-7(:«Lr»nri^) = B&a<D<fc3 

- ? *ttttjf* x = >y * J; if ttffi»*Rtt * £ £ iz d; y , 1 > n - #-fe 3 
5 8 33^3 6 Ote, P-^33<fcl>^WUOx33cfcU'y$4a)teM^5EP-r§o E 
AP7l/-*(*3 6 2fc«fcti : 3 6 4(t ^tlWU □— 7 3 5 4 $fcte 3 5 6 IC 
»lRl«4ill»±tc^U-*5/a-3 6 8*^fe„ EAP?V-*te, EAP|? 
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3.—*fl*Z.tl*®Wl1&Vti3&lf1&%.7'(- K/^y ^il^U^o E A P 7 3 
6 2*5J:tf 3 6 4l*jtofcE*7£tt»»*nTs P-7±lC*-3fcJ««fi££U 

[0 0 5 8] 

Y>^7i-xgti 2©^ <o^©nste«yicti, ni3tc,Tx-ry"^X7t-N-r-yu 
2 5 4<7)£5&x *-f-;u*^*3«o *-r-/wia— tf©*iic«fcyiHieRrtiT 

h =] > tf a.-* \z& v m^ntc k* a. / > h p-yu-r t^x 

K/tv^tfRTIITfcSc ffil7ltfBI7 a& E A P03£1S1f->i-ft 3 8 2£*rT 
5*^-^3 8 0£;!VtE]"?£5 0 ft Lfc E A Pi?3 8 4fc c fcO : 

^3 8 4(DMI1-§I13 8 6£^fc 0 04 b [Z^Ltc'yx-tltmm 

SC^tfpJtiT^ Ctilc«ty*-r-yU3 8 0±lc:1«14W«:«^*%7ls EO 
JKEtilL— FOJIS 8 8lCfife5o 
[0 0 5 9] 

El 7 bli, E A P7^f2l-^ 4 0 2©«tfe*Y- 

lU4 0 0*7jiTmT°&Z> a 07 clC^-t£3K&7^a.l-*4 0 2W:, 0 2 

rT»*F<0<J: a&EAPT^in-* ©fft<z>«St>tt1IWfc 
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[0 0 6 0] 

IH7dte, 7U-**>il-4 1 6lC^Hm/cE APEI|RlK^i*4 1 4£ 
StSs EPA7U-+4 1 2^GEAP^I/-*gl4 1 0 fcjjVTEirfc*,, 
IU6(DE AP7V-*<t|W]*i{C> 7U-^>i-4 1 6itt^-lUA2 0O)\s\B 

$441 sjgMK&Mu ^^-/KoiHieiSJstcfi^^mfo 

[006 1] 

^tCRli!]^EAP7^5 1 iLX-^4 3 2ti, [H]fe$ft4 3 4 ($^^015^^ 
«llC^*n«SPtJ) IC*££**U £EP4 3 6U:,7vtJ:?^ *-f-/U4 3 8K 

tix B^WK pjft& E AP7 7 7? 1 iLX-*4 4 0te. E^r*d:a^gp«lcffiBS 
££P4 2 2tc^-TJ:5^*<-yUgM4 3 0£WcMiI;£[pJtf)7Jfc<i:tf 

[0 0 6 2] 

EAP7^^iLX-^^ffiLT^7<-K/^y^^^6n^fteO-r>^ 

-*4 5 4«:igttSC<!:^Rri6T 5 a&«o CiI(CEAP7^7 c 2l-^4 5 Alt. 
*V > h £J*fFT 3 □L-WJilc. z 7 < - K/ * y * 3 c <h 
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-$*®mTztctoiz&mT%zttfpjm-?&%o v^vo^y v • n> hp 

[0 0 6 3] 

IU8 bte, 1218 aOZ^al-^I^DE^WCTftftE APZ^fil 
Mft4 6 2<D*£rtSiHcf£tt6*i/cE AP7 7 <75 1 :lI-*£^■ 
^>r-7y?;^^f>^- • 3>hP-7 4 6 0«/fxrEITSS. h7yWVh© 

AP7 7 '75 1 iLl-£4 6 4te, f&JSP^tlT, E A P T<7?=lJL-$ 4 6 4 tC&ffi 
3-tl«^#ff (poker) ^M6<0gp«£, T/i^^^MLX. h77W>h- 

[0064] 

08d«\ EAP7^f2i-^A\ h • hP-^Oii^ 

v^v^tMyv • pyhp-^o^onM^-riaT^So 4o©e*s 

WtCpJKiftE AP7 7 '75 1 ilX-^4 7 2#\ =1> hP-7^4 7 4 ©SHU: 9 
0JMPBT*iE«£tlT* **<75MHtt4 7 6±KiI^ft&7j;fcc£0 : /£fd*I^ 
£Jf#tT3o ti-viW fil&££=i> hP-zl/TS/cifrUU J.-mz^-oZ. S 
Ett»4x*|Rifc«*:tj : y7alRHcii*SWlC»ifiRrilT*a6*o HI 8 a fr<B> 8 d KjjVrH 

ssffiitf s h77^'t^> h • kp— ^ /cW£ < > <fc y t NH t-r x©*!* 

W ft 5> a -f X 4 y ^7 WmBj&OJ > * 7 x - XHBlC fcf UJS rTUBt? 3 Z t 
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[0 0 6 5] 

t***?^ &£ytemmz*omijfamzmiz®m^m?&z>o m9a& 
s ££P4 9 6[Z7K?&?izmmmz®m^mr+ eapt??3.jl-$494£l 

TilJnfu m-<DL>4 9 0£^We£3o »t7^49 2(iEAP 
tf>4 8 4±KfcSL7\ a-+ftcj:ygft!!l7t-ti^ 0 m9b^, mmTly-C50 
OZBf&tZtc&iZ^ h U^X±WitM^t6n/c^Oia9 aOt°>4 9 0£ 

^-ruiT^^c diiic§t o >4 9 o^sii^fR]tD^-rn^[Riict,^Kj-r^<i;a 

S£-^*3 0 El 9 c ti. E APt:°>4 9 0(DB^lS7U-r5 0 4^-TIElT^ l >l 

**/U**fcfctt«1#3£©3B&*b (feature) ct^MS/c^tl/c<h*tC IL- 

<< ±(0 =l - +f(D%i<D\tLW.15\ ^77<A/ l/JWBfc © ^-V/U^/clixVx^T 1 ^ 
(entity) Offi«*^A6S Y^vH^j K£ LTJH»**i3£o LXD^U-m 
7h^Xii*tlT (£fcttffl»JlC7K^xarftT) > T\s4±<DgZ.lZ3.- 

tz. zommmiz^tzE /KP¥yft±jjiz®mztii:. 3^jt<omn± 
*&m?z>®n*j.— i f<Dtmz>3.z_2> 0 tvzix 7*yu^n©«fc5ftf6flDa^ 

[0 0 6 6] 

HI 9 d 14, ±fB(D E A P tfV^ffl Lfdft<DHS50!l 5 1 0 £ijVrEIT*«£o M 
«telRllc»ili* tlTx 139 afr£> 9 c ClWJCJ: 3 {Z3.—*f<Dm* < 
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£;£t4, H9dlC^r<fc5te2O<0iI|&Pr»EAP7*? : :Ll-*5 1 2£j&% 
Lfc*?±H:«* % RT8l14fflt5 1 4 (f:fcl4ffta>SW*) £7**:il-*5 1 2 
±te«£, ^iRjRTftjR^S 1 6^mnm5 1 4±lC«<t,OT»« 0 1 1<D 
*rcimJ5<DEAP7<7*3.JL-*5 1 2 #Mimcf£»^6tl3<!: (W£££ 
ft*«if£te, 3R**i»*lRilc«a*-&Si:) , ™i4Ktf:fcfo*tf£L:T, 
«t*lRlRr»K^ 5 1 614, ££P5 1 8lC;jVtcfc3U:, ESfctt^CffiftlKo ft 
SttlC, El 9 elC^tJ:a^ E A P*j£ft:5 2 (Hi, 0 2 bKtflSBLfctfcll 
«"JWBWffifflLTtt*lRllcii»»<«:ii:LTJ:L\ fc«fctf/3;fcli, -*t> K 

7^21-^5 2 0(1 1O0i*JStCfc^T«fc&lRltC»ft™T»**^ ^ 

[0 0 6 7] 

lCfyfflRTI6T«*o i^ffll 014, IiHMftl5EAP7U-+53 
0<7)ffliJSEIT**«o 7^1465 3 2 (^fct4^^M, 

P7U-+14, *;l/-7 1 ;l485 3 2lc3sfLT«l*iRilc»ftRr^r*y, $£<DiIfcl 

^ > h 5 3 4 £^fc 0 £&ft(4 E A P :?V-*£gfc*Sg»IU:fc»rr* ZtlZ «fc 
yM»RTll6?**. ffi®EAP7U-*tts «5 3 20I=HEeSJfilCfc^Tffi*a 

[0 0 6 8] 

hU#$IBfcEAP7 7 *^:ii-*©teffl0J££*J3£o 01 H4, IL— +ftc 
^5^g«lc:il^^Sga5 4OOffliJ®0T««o H;#5 4 2ti, y- 
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X«<«j/*5 4 6l*x &#5 4 8tfffS*lfc£#* Stt*/T*T«#£a&«"r*o 
*5 5 0tt, £tft£5 5 2^X<>y^5 4 6^b^n^J;3tca^lC^LT^ 
*o «^5 2 2^EAP7<79 1 aX-^5 4 4lC c i;U^i!]^n/c<h$, 
Em-£*lZimfiil*X4y*5 4 6<DUft5 4 8 £fTil LZf&tlttZo *(D- 
15ZI 5 5 0 Its HJ *j ' *7C©ffi«*fc J*»±ffi«lCf?f» U h 'J 

5 1 * nrtti^f^ « c £ * y ggic £ fct* «fe y n l < t z> c £ # riit £ * 

[0 0 6 9] 

5 6 2&/7<Dl«lCfeM£ftTx 7 7 ^9 1 aX-^5 6 26M / F»lLfc(i:*tC x / 

^ich^^m^rsciA^TS^o cntccfcy, @Ki5H^*!iis*tiT^ 

[0 0 7 0] 

i12b«, E AP7^f2l-^^/7iI5 7 0^07355. / 
75 7 Hi. lffi^*^R^7b-+M5 7 6lC»«*tlS0|iS/^ 
7h5 7 4lCS^*n^ 0 E APZ^^ilX-^S 7 81*. 7<7?^X-$57 
Sfr&tmmiSftZs 7 6tfflATZJls-*5'=L-5 8 0£^ 

C?o C<0ffittl3b^> + 7h5 7 4fc«t:t> : y^5 7 2lcSffi^^S o COIIil 
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-*mmwmmLtcmMm e a p^a^tots^o 

[007 1] 

^^5 9 2tt«ica)a*j*iHHEr«o ++';/\ o 5 9 4ii, T-^xto-mzim 

U EAP7^H-^5 9 6^ **U/fcD-^fc^S*lZV5 0 E A P 
7*?J.X-*teBfflbfc&m-&tlTs ^U-+->a-5 9 8^lH]fer^xVX 

**y/\°£>> 7U-*->iL-5 9 8<!:JgW<7)fft^cffiBr«o xVX^lis ffilA 
[0 0 7 2] 

xfY7xwY>^7i-xgrau^ zt'f^xoj.-mzMn 

o X^^Xte, 0J*tf88?&flKB4iE* (PDA) , $yfX^J-X 777^ 
7X^7V->K 777H77 • Z3Vt: o iL-^^:^Hcfc0^ «Vvh$/c 

fcflS1 4 ate, Rlft^'y^e 1 2^57^^776 1 0*g*THWA Z. 
Z\,z.?vzn*EAPT<7?3.j:-$6 1 4U:<fct>&iJj3-*U EAP7^fH- 
Zlttvyiz&m&nT. Z*^XW*©fcSU:tt11LW*o EAP77f 

[0 0 7 3] 

E 1 4 bli, X2^X0&SSP#6 2 L7\ I54SSP»6 2 2#illgtt 

lC»<fft©H«i«06 2 O^-rET*aBSo 7/\--^P-X6 2 6tt, RTKMiss 
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bOASSP»6 2 2 icffiggzlrnsiKgW^ttrs^i: U H1 1 4 a fc^TpJB^ 
v ^gPtti:l^«llctu4SgP»6 2 2 £f$»T3£ <h#^tiT-253o H1 1 4 a ic|»T 

[0 0 7 4] 

So iHcit *xhzi>^-^*rdiflfi©i]>hp-7ic<fcysijffli*tiT 

. IlliW^il]t-SEAP7^5 1 a.X-^6 4 4lC^^^ JI<i;(c j ; ^ N jggg 

w^i9a»»-r s c ^tfprai&tf^ y e 4 2 ^irrsx* << ?x 6 4 o ^-th 

[0 0 7 5] 

5 2£^fcX*-f 7X6 5 O^-THT^So Rtttt®?'Jy7l*jaH£ffi*L 

*6 5 4 (H^Tfcfc4<@) £fiB8T3££l<:<i:yit31L?£o EAP7^fn 
-^65 4tixVX^^TStl, H11 4eT'/Tti-«DE APT^^ilX-* 

6 5 4M^Kj=^jp^.6tis<t^ia6^^-rSc cns^^nx-* 

[0 0 7 6] 

ffcOSatE APT^^x-S^cML?^ ^(in SatC^fJ; 
5tC, M> K/UrtSP*/c«/\> K/U±fcE A Pflttt->i-a6 6 2£j£«ELT\ 

iz&m-ZJ.—Vlzmi&tz, ZtTV>? • *-r-;u • =i> hn-^imaa 

irTVyy- *Y-;U6 6 0#if{ft;^h33o mit->i-*tts H4aU:HLT 
±ELfc->x-*£H*i:L33o £/c. HI 2 b©/7£ra«Uc* X77U> 



(35) 



#^200 3-5 346 20 



\ ^a^Xr'^ • ^VhP-^a-rXT^ 1 ^ • ivy K/U6 6 6*mtm 

1l1f73£tii7]<r3o 
[0 0 7 7] 

Xr^yf 6 8 0 0)®$m ?&Z>o S J a < X x -f v * . / \ y K; U 6 8 2 
, 2O00liW6 8 4 afcctt>6 8 4 bCDZn^ftKfwgLTl^o /W K 

^U-+rVX^ 6 8 6 afcctO-e 8 6btt, KBETSlHlKSPtte 8 4 a fed: 
r>~6 84b ICSHSE* nTt N So EAP 6 8 8 a 6 8 8 b X 

^68 6±«*^^^, ilWa-rxf-r • /\V K/U 0* 
L£l\ ^a^T-fy^ -/WKyKDIsieaijlj^^p-rs-bVt) £>2ocDg 
aSldfii5v&£«c #J*tf; EAP7l/-*fcl:, CClCSBKLfeffi©^U-* 
*JSfl£ra«©iMW™*?*S*33o B1 5d«\ EAP7V-+6 8 8 
£ LTfffl E A P ?V-* • * + U/<O«il«St0TfS«. C EKEIiW 
RlttEAP7*^l-*6 9 0fcl\ *^'J/«$j#(*6 9HClS«*tl, 

6 9 1 l*. T4X<7 68 6tmkLTBm*&C%Jls-*i/i.-6 9 

[0 0 7 8] 

CJIlJ:=lVhP-^7 0 0tC^Stl§i/ | ;y^7 0 2^ ^B]7 0 4^td:a 
@Ett££7 0 8±T*¥ffif£»LTs (^J<h LT, ffiKDHlcTBofc* 

-y himfeii) *5-7Lo%o -tyy- m^ti immts&Tfwmwi*:ffl\ 

T^o Z(0^r^y VU-^ts *Bt#fFlS4, 8 96, 5 54^lCl¥lft:!rft 
Tl^ 0 &ZmffiMlZ]S^T. EAP7U-+7 1 0li7lx-*$/a-£8l7 1 
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2lcJ*LT»»RTi6T*y* 147 1 2tei/i)>#lz8mztiTs 0gSSlgrtO 
B®7ls-*tl*5-?L%o E A P7lx-*fc<fctf$/'J V$WJ7 0 8±*EI8W 
CTftfcSmlfiiT'fcy, ffe£>EAP7U-*7 1 414. ¥fr»»0>eGJSU:fc^ 
T£Kg&:7U-*7j££*3C£tfTtao 
[0 0 7 9] 

Ell 7att, EAP7 7 ^79 1 iLX-^^fiJfflL/c^itMM#ff^^^llM7 2 
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